OBJECTIVES:
To compare longitudinal patterns of health care utilization and quality of care for other health conditions between breast cancer-surviving older women and a matched cohort without breast cancer. DESIGN: Prospective five-year longitudinal comparison of cases and matched controls. SUBJECTS: Newly identified breast cancer patients recruited during 1997-1999 from four geographic regions (Los Angeles, CA; Minnesota; North Carolina; and Rhode Island; N=422) were matched by age, race, baseline comorbidity and zip code location with up to four non-breast-cancer controls (N=1,656). OUTCOMES: Survival; numbers of hospitalized days and physician visits; total inpatient and outpatient Medicare payments; guideline monitoring for patients with cardiovascular disease and diabetes, and bone density testing and colorectal cancer screening. RESULTS: Five-year survival was similar for cases and controls (80% and 82%, respectively; p=0.18). In the first follow-up year, comorbidity burden and health care utilization were higher for cases (p<0.01), with most differences diminishing over time. However, the number of physician visits was higher for cases (p<0.01) in every year, driven partly by more cancer and surgical specialist visits. Cases and controls adhered similarly to recommended bone density testing, and monitoring of cardiovascular disease and diabetes; adherence to recommended colorectal cancer screening was better among cases. CONCLUSION: Breast cancer survivors' health care utilization and disease burden return to pre-diagnosis levels after one year, yet their greater use of outpatient care persists at least five years. Quality of care for other chronic health problems is similar for cases and controls.
D emographics and therapeutic progress in the United
States are increasing the number of older cancer survivors. About 182,500 women were diagnosed with breast cancer in 2008, almost half occurring in women aged 65 or older. At five years, 89% remain alive; 1 of over 2.6 million breast cancer survivors in the United States, more than half are ≥65 years old. 2 Both the prevalence and absolute numbers of breast cancer survivors will grow, because aging is the most important risk factor for breast cancer; 3 gains in life expectancy and advances in detection and treatment will place more women at risk for breast cancer, and breast cancer survivorship. Comorbidities also increase with age, for those with cancer and others. [4] [5] [6] [7] Across most cancer types, older cancer patients report significantly more comorbidity and poorer physical health than non-cancer patients of the same age. [6] [7] [8] Since hypertension, heart conditions, arthritis, and diabetes are common in older breast cancer survivors, 7 the Institute of
Medicine has emphasized quality follow-up care for this cohort.
9,10
Although follow-up care is essential in cancer survivorship, [11] [12] [13] [14] [15] studies comparing the quality of care for cancer survivors to those without cancer are conflicting. A longitudinal study of patients with diabetes showed similar quality of diabetes care for patients with and without cancer. 16 Other studies have found that older cancer survivors receive similar, or less follow-up care than controls, or that the type of primary and cancer-related care varies by provider type. 9, [11] [12] [13] [14] Finally, a SEER-Medicare study of older breast cancer survivors found them receiving more preventative services than non-cancer patients. 17 The inconsistent results may be due to different study populations (e.g. source, age, and type of cancer) and/or the kinds of follow-up care examined. To answer whether overall healthcare utilization and quality of follow-up care for other conditions differs for older women with and without breast cancer, we conducted a multi-site study of women ≥65-years of age with breast cancer and age-, morbidity-, and geography-matched controls. We compared differences in survival and quality of follow-up care over five years.
METHODS

Study Design
In this prospective, longitudinal study, we compared survival, comorbidity, healthcare utilization, and quality of care between breast cancer patients and a matched control cohort using Medicare data from the Centers for Medicare and Medicaid Services (CMS). We examined annual comorbidity and healthcare utilization for five years following the date of breast cancer diagnosis. Quality of care was defined as guideline-consistent colorectal cancer screening, bone density testing, and monitoring of cardiovascular disease and diabetes.
Study Participants
Recruitment procedures for the breast cancer cohort are detailed elsewhere. 18 Because fee-for-service CMS records were the only source of utilization information for both cases and controls, some otherwise eligible cases could not be included in this comparison study. Such records were only available for Medicare enrollees with both inpatient (Part A) and outpatient (Part B) entitlement and fee-for-service (FFS) coverage. We excluded 301 cases without such coverage for the entire period beginning one year before study enrollment and for five years following. Additional case exclusions were due to problematic Medicare identifiers (n=136); no matched controls (n=5); and no confirmation of breast cancer diagnosis in the administrative data (n=1).
For the remaining 422 cases, we selected controls in two stages. First, using the full (100%) Medicare data, we identified all potential controls (n = 21,241) that exactly matched at least one case by age, race (White, Black or Other) and 5-digit zip code location. For 5.8% of cases we did not find exact matches and therefore relaxed the matching criteria for age (±/−2-years) and zip code (within 20-mile radius). We excluded women with a history of breast cancer.
From among the 21,241 potential controls for the 422 cases, we sought four controls for each case-specifically the four non-cases who best matched the comorbidity burden of the case in the year prior to her cancer diagnosis. Selected controls were assigned the same "enrollment date" as its matched case.
"Comorbidity burden" was measured by a prospective diagnostic cost group (DCG) score, calculated from age, sex and all ICD-9-CM diagnosis codes recorded-excluding breast cancer diagnosis codes-for inpatient and outpatient encounters during the year preceding "enrollment." 19 The diagnostic cost group (DCG) risk adjustment system is a validated risk adjustment system. 20, 21 Originally developed for setting prospective Medicare payments, DCG models are now used to risk adjust various outcomes in a range of populations. The DCG score used here indicates the expected future cost of utilization, normalized to average 1.0 in the Medicare over-age-65 population. All but 13 of the 422 cases had at least five potential controls, from which the four potential controls with comorbidity burden (DCG score) nearest to that of the matched case were selected. Of the rest, one had four potential controls; two had three; and ten had one. These were all included in the final study population of 422 cases and 1,656 controls.
Data Sources and Variables
For the study population, we obtained Medicare eligibility files for 1996 to 2004 and Medicare claims files (MEDPAR, carrier and outpatient) for 1996 to 2003. We defined outcome measures using the day after the study enrollment date (which differs by case), as the beginning of followup. We identified dates of death through 12/31/2004 from CMS denominator files. We measured comorbidity burden using the DCG score, as above, for each of five 365-day periods subsequent to the study enrollment date. To measure total non-breast cancer illness burden, we dropped breast cancer codes (ICD-9-CM 174.0-174.9, 198.81) before calculating the score. In each year, utilization was measured as follows: overall utilization as total Medicare payments; inpatient, as both 1) number of hospital days and 2) Medicare payments charged for inpatient care: outpatient, as payments for outpatient care (including physician visits, imaging, laboratory tests and procedures). We also examined payments by type of care, 22 and a narrow outpatient measure: number of physician visits. Using provider specialty codes we categorized visits by specialty-cancer, cardiopulmonary, mental health, surgery, generalist and other. Since outliers among individual expenditures would unduly influence overall statistics, annual inpatient payment measures above $50,000 were reset to $50,000; similarly, outpatient payment measures were top-coded at $25,000. This "top-coding" affected at most eight observations for any measure. Quality of care was measured by adherence to a) guidelineconsistent colorectal cancer screening 23 and b) bone density testing for all subjects 24 , and c) recommended monitoring for those with cardiovascular disease (CVD) or with diabetes (DM), identified from ICD-9-CM diagnosis codes prior to the enrollment date.
Analyses
We used baseline interview data to compare breast cancer patients included in this study (N=422) with the cases (N=443) that could not be included. The groups were similar with respect to age, race/ethnicity, and a range of comorbidity, tumor and treatment characteristics. Our key comparisons were of the 422 cases and 1,656 controls, using t-tests, chi-square tests, and log-rank tests (for survival data) as appropriate. We used Kaplan-Meier survival analyses, with log-rank tests for differences by group, and proportional hazards regression models to examine group differences while controlling for differences in baseline comorbidity, age, race and geography between cases and controls.
For annual utilization measures, we report t-test comparisons between cohorts. Analogous adjusted comparisons were tested using linear multivariate regression. Given that the cohorts were fairly well matched on important predictors, regression-based findings were very like those based on ttests. Thus, we only report the latter. Quality of care measures were compared using chi-square tests. Table 1 characterizes the demographics and baseline comorbidity burden of the cases and the matched controls. In both groups, over half were aged 65 to 74; about 4% were black; over 70% of both cohorts had less comorbidity at baseline than the Medicare average (1.0), mainly due to younger ages. While not statistically significant, more cases (6.9%) than controls (5.0%) were in the highest comorbidity burden category (DCG >3.0).
RESULTS
Most subjects (74% of cases and 76% of controls) were alive as of 12/31/2004, the study end date (p=0.16). Five-year survival was 80% and 82% for cases and controls, respectively (p=0.18). Annual mortality (Fig. 1) was also similar by either log-rank test or Cox proportional hazards regression (both p≥0.15). Table 2 compares healthcare utilization and comorbidity burden annually for five years following enrollment. During the first year following breast cancer diagnosis, Medicare payments for cases ($11,193) were significantly higher than for controls ($3,159; p<0.01). The magnitude of this difference decreased in subsequent years, yet Medicare payments remained significantly higher for cases in three of the four years. Non-breast cancer morbidity was higher for cases than controls in all years. Table 3 characterizes utilization differences separately for inpatient and outpatient care. In the year following breast cancer diagnosis, average Medicare payments for cases were $3,935 for inpatient care and $7,259 for outpatient care. Both were notably higher than for controls ($1,710 and $1,450, respectively, p<0.01). This difference is reflected in the quantity measures: first-year hospital days averaged 3.9 for cases and 1.7 for controls (p<0.01), and average number of outpatient physician visits for cases (16.6) was twice that for controls (8.1; p<0.01). However, trends differed markedly for outpatient and inpatient care. The number of outpatient physician visits remained significantly higher for cases in each of the four subsequent years, although the year-five difference was smallest (cases=11.0; controls=8.8, p<0.01). In all five years, there were similar visit numbers for generalists and most specialists, but higher visit numbers for cancer and surgery specialists. In terms of Medicare payments, this difference was significant (in all but the fifth year). For outpatient payments by type of carephysician visits, imaging, laboratory tests and proceduresdifferences were uniform across all types. In contrast, differences in inpatient care, measured either as Medicare payments or hospital days, were not significantly different in three of the four years.
We also examined quality of care for all patients and for those with CVD or DM at study entry, which were similarly prevalent among cases and controls (Table 4) . Among those with CVD, missing at least one biennial lipid test prior to the end of 2003 (for survivors) or the date of death (for nonsurvivors), was more likely than not for both cases and controls. Diabetes was also similarly prevalent (19% vs. 17%, for cases and controls, respectively), as were lipid and AIC testing, and eye examinations. Among all cases and controls, Similarity between the two cohorts was not rejected for any of the characteristics (at 5% significance level) a Based on date of diagnosis for cases; for controls, the date of diagnosis for the matched case was used b Based on the 1-year prior to study inception Figure 1 . Survivorship of breast cancer cases and controls.
bone density testing was also equally prevalent; however, nonadherence to colorectal cancer screening among cases (33%) was lower than that for controls (47%; p-value < 0.001).
DISCUSSION
This prospective study contrasted health outcomes and healthcare utilization for a cohort of breast cancer patients over five years following their cancer diagnosis with those of controls matched by age, geographic location and total comorbidity burden. Non-breast cancer comorbidity at baseline and five-year survival were similar in the two cohorts at baseline. Although similar in all other years, non-breast cancer comorbidity was significantly higher for cases in the first year following breast cancer diagnosis. Among survivors in each cohort, hospital utilization exhibited the same pattern, with more days of hospitalization and Medicare payments in the first follow-up year, but similar amounts subsequently. In contrast, both numbers of physician visits and total Medicare payments for outpatient services (as measured by Medicare payments) were notably higher for cases-by over 25%-during most of the five follow-up years. Quality of care, as measured by guidelineadherent monitoring for those with baseline CVD and DM, and bone density testing for all patients, was also similar in the groups. However, colorectal cancer screening guideline adherence was better for cases.
Our estimates of utilization following breast cancer diagnosis are like those of Yabroff et al. in which Medicare payments in the first year following breast cancer diagnosis were $11,728 (1999-2003) , and higher than for a cohort matched by age and geographic location, but not comorbidity. 25 While the corresponding estimate from our study was $8,034, these figures are not directly comparable due to differences in control selection, study time-period, and geography. However, we estimated inpatient costs for our cases to be 27% of total Medicare payments for the cases, which is similar to the Yabroff et al. estimate of 25%. Note that Medicare payments serve as a good proxy for inpatient and outpatient health care services as Medicare is the primary payer, accounting for over 86% of such expenditures for the elderly. 26 Some studies have found greater comorbidity among cancer patients than among age-similar non-cancer patients. [5] [6] [7] Therefore, when breast cancer patients are compared with non-cancer patients matched only on age and location, 25, 27, 28 the cancer patients could have higher healthcare utilization for this reason alone. In this study we matched by baseline comorbidity in addition to age, race and geography; this enabled us to ask if the breast cancer diagnosis and treatment itself have longer term effects on healthcare utilization? While inpatient care utilization was similar between the two cohorts, numbers of physician visits and Medicare payments for outpatient care were consistently greater among breast cancer survivors-by over 100% in the first year and at least 25% in all four subsequent years. Breast cancer survivors visited a Comorbidity burden, excluding breast cancer, is measured by diagnosis-based DCG score. Score=1 denotes mean Medicare enrollee burden b P-value is from a t-test for equal means in same-year measure between cases and controls cancer specialists more often, but numbers of visits to mental health specialists and generalists were similar. Some of this difference may be due to a "volunteer effect", in which those who agree to enroll in a study are more likely to engage in systematic care-seeking than the controls who were selected by retrospective matching; the control group contains both women who would have and those who would not have accepted study enrollment had it been offered. 29, 30 Greater outpatient care among breast cancer survivors could also reflect long-term and late complications of cancer treatment, 13, 31 since comorbid conditions and their treatment may interact with cancer and its treatment, leading to worse physical health and higher mortality risk. 6, 32, 33 However, survival for at least five years following diagnosis was quite similar for cases and controls, as was measured comorbidity levels in most years. Hence, more physician visits and outpatient care among breast cancer survivors does not appear to be due to their being sicker. More likely is that increased outpatient care is associated with breast cancer follow-up care. Indeed, the Institute of Medicine report From Cancer Patient to Cancer Survivor: Lost in Transition focuses on the complex follow-up needs of cancer survivors, including preventive care, monitoring for treatment side effects (e.g., adjuvant hormonal therapy) and recurrence surveillance. That is, breast cancer patients, after being drawn into the caregiving network, are likely to remain engaged. Several studies have examined whether breast cancer modifies careseeking for comorbid conditions among older adults. 11, 16, 17, [34] [35] [36] We examined colorectal cancer screening and bone density testing for all patients, and monitoring for two important chronic condition subgroups-those with CVD and DM. We found no differences between cases and controls, except in the case of colorectal cancer screening. Similar or better quality of care among breast cancer survivors is consistent with our finding that they had more physician visits compared to the controls. Differing study design makes comparisons with previous reports difficult. Snyder et al. found that in each of the five years of followup, breast cancer survivors had less colorectal cancer screening, bone density and lipid testing than matched controls. 36 However, their controls were chosen from women who had had a mammogram during the baseline year, making it likely that their overall quality of care was also above average. In contrast, Earle et al.
found that breast cancer survivors with diabetes had higher rates of lipid testing than matched controls. 17 Since comorbidity was not a matching criterion, this could have been due to differences in comorbid disease burden. Ultimately it has not been clear whether breast cancer survivors receive either more or less chronic disease care than similarly-ill women with the same morbidity burden. Keating et al., which also matched controls by comorbidity, found any-cancer survivors with diabetes receiving diabetes screening "of generally similar quality" as non-cancer diabetics. 16 This is consistent with our findings.
Previous studies have examined breast cancer survivors retrospectively; 17, 37 in contrast, we have been able to examine survival prospectively. The estimated five-year survival for this breast cancer cohort (79.6%), is lower than that for National Cancer Institute's Surveillance Epidemiology and End Results (SEER) regions (89.6%; 1996-2003). 38 This could partly be due to the difference in populations represented-our subjects were from four selected geographic areas, while SEER data is obtained from areas containing over 26% of the national population. Further, because we were also interested in studying utilization, we examined only fee-for-service Medicare beneficiaries. This study has several limitations. The study population was clustered in four geographic areas and may not generalize nationally. The breast cancer cohort had volunteered for a study; they may be healthier, or more prone to positive health behaviors, than other survivors, or a matched cohort selected from the general population. 29, 30 Also, we used only Medicare administrative data, with limited clinical detail on comorbidity severity and no pharmacy data; since patient comorbidity was identified from diagnoses coded on claim forms, breast cancer survivors' greater interaction with health care providers may partly explain their higher measured comorbidity. Both cases and controls participated in Medicare FFS; in this sense they were similar, but not fully representative of Medicare enrollees, upwards of 20% of whom are enrolled in managed care plans. Also, since studying survivorship requires waiting for the data to mature, our subjects' care does not reflect recent advances in breast cancer management, such as sentinel lymph node biopsy and the use of aromatase inhibitors. We also recognize that the sub-cohorts examined for quality of care, involving those with baseline CVD and diabetes, were small. The study cohort has few minorities (4.3% black), a result of a) the population distribution of the study regions and b) older black women being at lower risk of developing breast cancer, but at higher risk of presenting with late stage disease (and therefore excluded from our study). Finally, due to lack of completeness of provider specialty field, the provider type of a sizable proportion of physician visits (about 25%) could not be determined. In summary, this study clarifies the mixed picture related to longitudinal health care for older breast cancer survivors. We found that, beyond the first year after breast cancer diagnosis, older survivors have patterns of disease burden, inpatient care and quality of care for other health problems quite similar to Services Taskforce guideline for colorectal cancer screening, we defined compliance for this study cohort as one of the following during the followup period (for subjects in 65-75 year age group): i) annual screening with high-sensitivity fecal occult blood testing, ii) one sigmoidoscopy examination and one fecal occult blood test, and iii) one colonoscopy examination 23, 39 those of women without breast cancer. There was one exception-they had notably more physician visits, especially for cancer and surgical specialists, than non-breast-cancer patients in each of five years of follow-up. Reasons for this should be pursued using more detailed clinical data. For example, were the excess visits for cancer surveillance, and, if so, did they follow accepted guidelines?
